Section 4.3.3: Risk Assessment - Drought

4.3.3 Drought

The following section provides the hazard profile (hazard description, location, extent, previous occurrences and
losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for the
drought hazard in Morris County.

2020 HMP Changes

All subsections have been updated using best available data.
Previous occurrences were updated with events that occurred between 2014 and 2019.

Information from the New Jersey Water Supply Plan 2017-2022 has been integrated.
Agricultural data that was reviewed was updated from 2012 to 2017.
Water supply data that was reviewed was updated from 2015 to 2020.
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4.3.3.1 Profile

Hazard Description

Drought is a period characterized by long durations of below normal precipitation. Drought conditions occur in
virtually all climatic zones, yet characteristics of drought vary significantly from one region to another, relative
to normal precipitation within respective regions. Drought can affect agriculture, water supply, aquatic ecology,
wildlife, and plant life. Drought is a temporary irregularity in typical weather patterns and differs from aridity,
which reflects low rainfall within a specific region and is a permanent feature of the climate of that area.

Location

Climate divisions are regions within a state that are climatically homogenous. The National Oceanic and
Atmospheric Administration (NOAA) has divided the U.S. into 359 climate divisions. The boundaries of these
divisions typically coincide with the county boundaries, except in the western U.S., where they are based largely
on drainage basins (U.S. Energy Information Administration, Date Unknown). According to NOAA, New
Jersey is made up of three climate divisions: Northern, Southern, and Coastal (NOAA, 2012). Morris County is
located in the Northern Climate Division.

Drought regions allow New Jersey to respond to changing conditions without imposing restrictions on areas not
experiencing water supply shortages. New Jersey is divided into six drought regions that are based on regional
similarities in water supply sources and rainfall patterns (Hoffman and Domber, 2003). These regions were
developed based upon hydro-geologic conditions, watershed boundaries, municipal boundaries, and water
supply characteristics. Drought region boundaries are contiguous with municipal boundaries because during a
water emergency, the primary enforcement mechanism for restrictions is municipal police forces. Figure 4.3.3-
1 shows the drought regions of New Jersey. Morris County is mainly located in the Northeast Drought Region
with the western portion of the County located in the Central Drought Region.
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Figure 4.3.3-1. Drought Regions of New Jersey

Source:  NJOEM (State HMP) 2019
Note: The red circle indicates the location of Morris County. The County is located in the Northeast and Central Regions of New Jersey

There are five water regions across the State (compiled from HUCH11 Watershed Management Areas). Morris
County is located in the Passaic, Raritan, and Upper Delaware water regions; refer to Figure 4.3.3-2. The
County’s water supply sources are from confined groundwater, unconfined groundwater, and surface water
sources. In terms of annual water withdrawal by sector, the majority is for potable water supply, followed by
power generation, then commercial/industrial/mining. Water use trends, similar to withdrawal trends, vary from
month to month with water use typically peaking during summer months when outdoor and irrigation demands
are high (NJDEP 2017).

According to the Water Resources Baseline Topic Report, the Central Passaic Buried Valley Aquifers that serve
eastern Morris and western Essex Counties have been constrained and municipalities with significant growth
may be affected (Together North Jersey 2013).

DMA 2000 Hazard Mitigation Plan Update - Morris County, New Jersey 4.3.3-2
July 2020



Section 4.3.3: Risk Assessment - Drought

Figure 4.3.3-2. Water Regions, Sources and Withdrawal by Sector in New Jersey

Source: NJDEP 2017

Extent

The severity of a drought depends on the degree of moisture deficiency, the duration, and the size and location
of the affected area. The longer the duration of the drought and the larger the area impacted, the more severe
the potential impacts. The State of New Jersey uses a multi-index system that takes advantage of some of these
indices to determine the severity of a drought or extended period of dry conditions.

Palmer Drought Severity Index

The Palmer Drought Severity Index is commonly used by drought monitoring agencies for drought reporting.
The PDSI is primarily based on soil conditions. Soil with decreased moisture content is the first indicator of an
overall moisture deficit. Table 4.3.3-1 lists the PDSI classifications. At the one end of the spectrum, 0 is used
as normal and drought is indicated by negative numbers. For example, -2 is moderate drought, -3 is severe
drought, and -4 is extreme drought. The PDSI also reflects excess precipitation using positive numbers;
however, this is not shown in Table 4.3.3-1 (National Drought Mitigation Center [NDMC] 2013).
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Table 4.3.3-1. Palmer Drought Category Descriptions

Category Description Possible Impacts Palmer Drought Index

Going into drought: short-term dryness slowing
planting and growth of crops or pastures; fire risk
DO Abnormally Dry above average. Coming out of drought: some -1.0to -1.99
lingering water deficits; pastures or crops not fully

recovered.

Some damage to crops and pastures; fire risk high;
streams, reservoirs, or wells low; some water
shortages developing or imminent; voluntary

water-use restrictions requested.

D1 Moderate drought -2.0t0-2.99

Crop or pasture losses likely; fire risk very high;
D2 Severe drought water shortages common; water restrictions -3.0to0 -3.99
imposed.

Major crop or pasture losses; extreme fire danger;

widespread water shortages or restrictions. “4.010-4.99

D3 Extreme drought

Exceptional and widespread crop/pasture losses;
exceptional fire risk; shortages of water in
reservoirs, streams, and wells, creating water
emergencies.

D4 Exceptional drought -5.0 or less

Source:  NDMC 2013

The Division of Water Supply and Geoscience within the NJDEP, regularly monitors various water supply
conditions within the state based on the different Water Supply Regions. The water supply conditions aid the
Department in declaring the regions as being within one of the four stages of water supply drought, Normal,
Drought Watch, Drought Warning, and Drought Emergency.

A Drought Watch is an administrative designation made by the Department when drought or other factors
begin to adversely affect water supply conditions. A Watch indicates that conditions are dry but not yet
significantly so. During a drought Watch, the Department closely monitors drought indicators (including
precipitation, stream flows and reservoir and ground water levels, and water demands) and consults with
affected water suppliers.

A Drought Warning represents a non-emergency phase of managing available water supplies during the
developing stages of drought and falls between the Watch and Emergency levels of drought response. The
aim of a Drought Watch is to avert a more serious water shortage that would necessitate declaration of a
water emergency and the imposition of mandatory water use restrictions, bans on water use, or other
potentially drastic measures.

A Drought Emergency can only be declared by the governor. While drought warning actions focus on
increasing or shifting the supply of water, efforts initiated under a water emergency focus on reducing water
demands. During a water emergency, a phased approach to restricting water consumption is typically
initiated. Phase | water use restrictions typically target non-essential, outdoor water use (NJDEP Division
of Water Supply and Geoscience 2018).

Previous Occurrences and Losses

Precipitation variability, coupled with concentrated population centers, can produce wide fluctuations in water
availability and demands. The State and County have experienced several episodes of drought that have resulted
in water shortages of varying degrees (e.g., mid-1960’s, early to mid-1980’s and 2001-2002) (NJDEP 2017).

Between 1954 and 2019, the State of New Jersey experienced two FEMA declared drought-related disasters
(DR) or emergencies (EM) classified as a water shortage; DR-205 in 1965 and EM-3083 in 1980 were both
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declared. Generally, these disasters cover a wide region of the State; therefore, they may have impacted many
counties. Morris County was included in both declarations (FEMA 2019); refer to Table 4.3.3-2. Drought events
that have impacted Morris County between 2014 and 2019 are identified in Table 4.3.3-3. For events prior to
2014, refer to Appendix E (Risk Assessment Supplement). Please see Section 9 (Jurisdictional Annexes) for
detailed information regarding impacts and losses to each municipality.

Table 4.3.3-2. FEMA Declarations Related to Drought

Declaration Event Date Declaration Date Event Description
DR-205 August 18, 1965 August 8, 1967 Drought: Water Shortage
EM-3083 October 19, 1980 May 21, 1983 Drought: Water Shortage

Source: FEMA 2019

Agriculture-related drought disasters are quite common. The USDA Secretary of Agriculture is authorized to
designate counties as disaster areas to make emergency loans to producers suffering losses in those counties and
in counties that are contiguous to a designated county. In 2015, Morris County was included in declaration
S3930 for excessive heat and drought with losses for all other crops totaling $4,507. In 2016, Morris County was
included in declaration S4071 for the combined effects of freeze, excessive heat, and drought with no losses
reported.
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Table 4.3.3-3. Drought Incidents in Morris County, 2014 to 2019

FEMA Declaration

DEVIR R § Number Morris County
Event Event Type (if applicable) Designated? Description

After a wet start to the meteorological summer in June, the weather became
progressively drier as the summer progressed into September. According to the U.S.

August 11, 2015 Drought Monitor, conditions held at a DO or “abnormally dry” status across Morris
—January 25, Drought N/A N/A County from August 11 — August 31, D1 or “moderate drought” from September 1 to
2016 December 28, and DO or “abnormally dry” from December 29, 2015 — January 25,

2016. Leaves browned and fell early and grasses browned. Boats were pulled early
from Lake Hopatcong due to low levels.

The New Jersey Department of Environmental Protection issued a drought watch and
urged residents in the affected areas to voluntarily conserve water and for the rest of
the state to practice wise water use due to continued dry weather and above-average
temperatures. The drought watch was prompted by continued rainfall deficits that have
decreased reservoir, ground water and streamflow levels in the area. Signs of stress in
water supply indicators started to occur. The department asked residents to use water
Drought N/A N/A more carefully and deliberately, especially when it comes to lawn watering and other
non-essential uses. Some suggested water conservation tips included: to not over-water
lawns and landscaping; use a hose with a hand-held nozzle to water flowers and shrubs;
avoid watering lawns and plants during the heat of the day; use a broom to sweep the
sidewalk, rather than a hose; fix leaky faucets and pipes; turn off the faucet while
brushing teeth and shaving and run washing machines and dishwashers only when fully
loaded.

September 23-
30, 2015

Drinking water supply indicators were showing signs of stress from the dry weather
and high water demands, including stream flows and ground water levels, as well as
declining reservoir storage in the New Jersey Water Supply Authority’s Spruce Run

DA SIS, Drought N/A N/A and Manasquan Reservoirs in Hunterdon and Monmouth Counties, respectively. A side

2015 effect of the dry weather was an expected smaller (in size) pumpkin crop. Farmers have
had to endure increased costs of water and electricity to irrigate their crops. USDA
Indemnity reports show a loss of $2,507 for December 2015 due to drought.
According to the U.S. Drought Monitor, conditions held at a DO or “abnormally dry”
August 11, 2015 status across Morris County from May 5 — May 11, D1 or “moderate drought” from
—January 25, Drought N/A N/A May 12 to June 22, and DO or “abnormally dry” from June 23-June 29. Residents
2016 around Lake Hopatcong, being concerned about the level of the lake, sought reductions
in water releases.
According to the U.S. Drought Monitor, conditions held at a DO or “abnormally dry”
April 12, 2016 - Drought N/A N/A status across Morris County from August 11 — August 31, D1 or “moderate drought”
April 10, 2017 g from September 1 to December 28, and DO or “abnormally dry” from December 29,
2015 — January 25, 2016. Leaves browned and fell early and grasses browned. Boats
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FEMA Declaration

Date(s) of Number Morris County
Event Event Type (if applicable) Designated? Description

were pulled early from Lake Hopatcong due to low levels. New Jersey was put under
a drought watch from September 23, 2015 through March 2016.

According to the U.S. Drought Monitor, conditions held at a DO or “abnormally dry”
status across Morris County from April 12 — June 13, D1 or “moderate drought” from
June 14 to October 24, and D2 or “severe drought” from October 25 — March 20, D1
or “moderate drought” from March 21 — April 3, and DO or “abnormally dry from April
4 — April 10. Streams and water levels throughout the county were low. Low waters
impacted the trout population. Soil and vegetation were dry and some trees were lost.
A drought watch was issued for northern New Jersey from July 25 — October 18, 2016.
A drought warning was issued starting on October 21, 2016.

October 3 - 30,

2017 Drought N/A N/A

Source: USDA 2019, NDMC 2019, FEMA 2019
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Probability of Future Occurrences

Based on the historical occurrences for drought, Morris County can anticipate a range of drought from
abnormally dry to severe, or DO to D2, based on the Palmer Drought Category. Drought affects groundwater
sources but not as quickly as surface water supplies. In addition, as temperatures increase (see climate change
impacts), the probability for future droughts will likely increase as well.

It is estimated that Morris County will continue to experience direct and indirect impacts of drought and its
impacts on occasion, with the secondary effects causing potential disruption or damage to agricultural activities
and creating shortages in water supply within communities.

In Section 4.4 (Hazard Ranking), the identified hazards of concern for Morris County were ranked. The
probability of occurrence, or likelihood of the event, is one parameter used for hazard rankings. Based on
historical records and input from the Steering Committee and Planning Committee, the probability of occurrence
for drought in the County is considered “frequent’.

Climate Change Impacts

The climate of New Jersey is already changing and will continue to change over the course of this century. From
1900 to 2014 annual average temperatures in New Jersey have increased approximately 3°F (NCEI 2019). In
terms of winter temperatures, the northeast region has seen an increase in the average temperature of 4°F since
1970 (Northeast Climate Impacts Assessment [NECIA] 2007) By the 2020s, the average annual temperature
in New Jersey is projected to increase by 1.5°F to 3°F above the statewide baseline (1971 to 2000), which was
52.7°F. By 2050, the temperature is projected to increase 3°F to 5°F, and by 2080 projections show an increase
of 4°F to 7.5°F (Sustainable Jersey Climate Change Adaptation Task Force 2013With an overall increase in
temperature, drought conditions may become more frequent.

The future drought potential that New Jersey is modeled to experience indicates the State will experience more
frequent but not necessarily more severe droughts. While all droughts impose some level of stress on water
supplies, some will have long-term effects. If the projected more frequent droughts are spaced out over time,
then New Jersey’s water supply systems should be capable of recovering between droughts. However, more
frequent droughts raise the potential for sequential droughts that do not allow for recovery of reservoir levels or
aquifer storage, resulting in a scenario where moderate droughts could have aggregate results that severely test
our water supply capabilities (NJ Climate Adaptation Alliance 2016).

As temperatures rise, people and animals will need more water to maintain their health and to thrive. Many
economic activities, such as hydropower, raising livestock, and growing foods, will also require water. The
amount of water available for these activities may be reduced as temperatures rise and if competition for water
resources increases. As shown in the paragraph above, these trends will certainly affect the probability and
frequency of dryer conditions that could lead to drought events in Morris County.

4.3.3.2 Vulnerability Assessment

To understand risk, a community must evaluate its assets that are exposed or vulnerable to the identified hazard.
The following discusses Morris County’s vulnerability, in a qualitative nature, to the drought hazard.

Impact on Life, Health and Safety

The entire population of Morris County is exposed to drought events (population of 498,847 people, according
to the 2013-2017 American Community Survey population estimates). Drought conditions can cause a shortage
of potable water for human consumption, both in quantity and quality. A decrease in available water may also
impact power generation and availability to residents.
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Public health impacts may include an increase in heat-related illnesses, waterborne illnesses, recreational risks,
limited food availability, and reduced living conditions. Vulnerable populations could be particularly susceptible
to the drought hazard and cascading impacts due to age, health conditions, and limited ability to mobilize to
shelter, cooling and medical resources. Other possible impacts to health due to drought include increased
recreational risks; effects on air quality; diminished living conditions related to energy, air quality, and sanitation
and hygiene; compromised food and nutrition; and increased incidence of illness and disease. Health
implications of drought are numerous. Some drought-related health effects are short-term while others can be
long-term (CDC 2020).

Morris County is supplied by both surface water and groundwater. Morris County water supplies are also used
by Essex County, Passaic County, Hunterdon County, Somerset County, Union County, and Warren County.
Surface water supplies are affected more quickly during droughts than groundwater sources; however,
groundwater supplies generally take longer to recover. Reduced precipitation during a drought means that
groundwater supplies are not replenished at a normal rate. This can lead to a reduction in groundwater levels and
problems such as reduced pumping capacity or wells going dry. Shallow wells are more susceptible than deep
wells. Reduced replenishment of groundwater affects streams also. Much of the flow in streams comes from
groundwater, especially during the summer when there is less precipitation and after snowmelt ends. Reduced
groundwater levels mean that even less water will enter streams when steam flows are lowest. Table 4.3.3-4
summarizes the surface water drinking water suppliers for Morris County.

Table 4.3.3-4. Community Water Systems That Serve the Same People Year-Round in Morris County

Name Population Served Source Type
Agqua NJ Cliffside Park 80 Groundwater
Awm Four Seasons At Chester 280 Groundwater
Awo&M - Picatinny Arsenal 6,011 Groundwater
Boonton Twp Water Dept 305 Surface water purchased
Boonton Water Dept 9,532 Surface water
Butler Water Dept 7,630 Surface water
Chatham Water Dept 8,962 Groundwater
Denville Twp Water Dept 15,881 Groundwater
Dover Water Commission 27,806 Groundwater
East Hanover Twp Water Dept 11,393 Surface water purchased
Fayson Lakes Water Company Inc 3,010 Groundwater
Florham Park Water Dept 8,846 Groundwater
Hoffman Homes 120 Groundwater
Jefferson Twp W U Lk Hop 8,500 Groundwater
Jefferson Twp W U Milton Sys 4,500 Groundwater
Jefferson Twp W Vassar Road 90 Groundwater
Kinnelon Water Dept 1,938 Surface water purchased
Lakeshore Company 270 Groundwater
Lincoln Park Jacksonville Syst 300 Surface water purchased
Lincoln Park Water Dept 11,000 Surface water purchased
Loziers Trailer Park 50 Groundwater
Madison Water Dept 15,820 Groundwater
Mine Hill Twp Water Dept 4,300 Groundwater purchased
Montville Twp MUA 22,000 Surface water purchased
Morris Chase/Morris Hunt Pcws 1,080 Groundwater
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Name Population Served Source Type
Morris County MUA - Groundwater
Mount Arlington Boro DPW Main 1,978 Groundwater purchased
Mount Arlington DPW Kadel Sys 1,053 Groundwater purchased
Mount Olive Twp W D Main 7,887 Groundwater
Mount Olive Twp W D Sand 744 Groundwater
Mount Olive W.D. Goldmine System 267 Groundwater purchased
Mount Olive Water Dept L 57 Groundwater purchased
Mountain Lakes Water Dep 4,012 Groundwater
Mt Olive Twp Tinc Farm 597 Groundwater
Mt Olive Twp W D Carlton 120 Groundwater
Mt Olive Twp W D Village 3,600 Groundwater
Mt Olive Twp Wd Pinecrest 648 Groundwater
Mt Olive Villages Water 5,000 Groundwater
Netcong Water Dept 3,342 Groundwater
NJ American Water - Itc 6,463 Groundwater
NJ American Water - Short Hills 217,230 Surface water
NJ American Water - West Jersey 744 Groundwater
NJ American Water-Roxbury 11,793 Groundwater
NJ Vasa Home Water Sys 125 Groundwater
Oak Ridge Mobile Home Park 100 Groundwater
Parsippany-Troy Hills Water Department 50,400 Surface water purchased
Pequannock Twp Water Department 14,010 Surface water purchased
Pequannock Twp Wd-Cedar Crest 1,463 Surface water purchased
Randolph Twp Public Works Dept 14,820 Groundwater purchased
Riverdale Boro Water Dep 2,850 Surface water purchased
Rockaway Boro Water Dept 7,066 Groundwater
Rockaway Twp Water Dept 14,000 Groundwater
Roxbury Twp W Dept-Evergreen 90 Groundwater
Roxbury Twp W Dept-Shore 5,153 Groundwater
Roxbury Twp W Dept-Sky V 4,478 Groundwater
Sandy Point Mobile Home 75 Groundwater
Sherwood Village 75 Groundwater
Signature Care Home @ Montville 46 Groundwater
Sisters Of Charity Of SE 1,100 Groundwater
Southeast Morris County MUA 62,053 Surface water
Suez Water New Jersey Arlington Hills 1,989 Groundwater
Washington Twp MUA-Hager 3,458 Groundwater
Washington Twp MUA-School 4,866 Groundwater
Wharton Water Dept 6,342 Groundwater
Windy Acres Mobile Home 100 Groundwater

Source: U.S. EPA 2020

Impact on General Building Stock

No structures are anticipated to be directly affected by a drought event. However, droughts contribute to
conditions conducive to wildfires and reduce fire-fighting capabilities. Risk to life and property is greatest in
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those areas where forested areas adjoin urbanized areas (high density residential, commercial and industrial) also
known as the wildfire urban interface (WUI). Therefore, all assets in and adjacent to, the WUI zone, including
population, structures, critical facilities, lifelines, and businesses are considered vulnerable to wildfire. Refer
Section 4.3.13 for the Wildfire risk assessment.

Impact on Critical Facilities

As mentioned, drought events generally do not impact buildings; however, droughts have the potential to impact
agriculture-related facilities and critical facilities that are rely on potable water supplies. Critical facilities in and
adjacent to the wildfire hazard areas are also considered vulnerable.

Impact on the Economy

Drought can produce a range of impacts that span many economic sectors and can reach beyond an area
experiencing physical drought. As previously discussed, water withdrawals are not only used for potable water
but for use in the commercial/industrial/mining sectors and power generation. When a state of water emergency
is declared by the Governor (when a potential or actual water shortage endangers the public health, safety and
welfare), the NJDEP may impose mandatory water restrictions and require specific actions to be taken by water
suppliers. According to the New Jersey Water Supply Plan, a water emergency seeks to cause as little disruption
as possible to commercial activity and employment (NJDEP 2017).

A prolonged drought can have a serious economic impact on a community. Increased demand for water and
electricity can result in shortages and higher costs for these resources. Industries that rely on water for business
could be impacted the most (e.g., landscaping businesses). Although most businesses will still be operational,
they may be impacted aesthetically. These aesthetic impacts are most significant within the recreation and
tourism industry. Moreover, droughts within another area could impact the food supply and price of food for
residents within the county.

Direct impacts of drought include reduced crop yield, increased fire hazard, reduced water levels, and damage
to wildlife and fish habitat. The many impacts of drought can be listed as economic, environmental, or social.
Direct and indirect losses include the following:

= Damage to crop quality and crop losses.

= |nsect infestation leading to crop and tree losses.

= Plant diseases leading to loss of agricultural crops and trees.

= Reduction in outdoor activities.

= Increased risk of brush fires and wildfires due to dried crops, grasses, and dying trees.

Based on information from the 2017 Census of Agriculture, 418 farms were present in Morris County,
encompassing 14,514 acres of total farmland. Majority of the farms have areas operated between 1 to 49.9 acres.
The median operation size of a farm is 12 acres. Table 4.3.3-5 lists the acreage of agricultural land exposed to
the drought hazard.

Table 4.3.3-5. Agricultural Land in Morris County in 2017

Harvested
Land in Farms Total Cropland Cropland

Number of Farms (acres) (acres) (acres)
418 14,514 6,659 5,904
Source: USDA 2017
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Future Changes that May Impact Vulnerability

Understanding future changes that impact vulnerability in the County can assist in planning for future
development and ensuring that appropriate mitigation, planning, and preparedness measures are in place. The
County considered the following factors to examine potential conditions that may affect hazard vulnerability:

= Potential or projected development
= Projected changes in population
= Other identified conditions as relevant and appropriate, including the impacts of climate change.

Projected Development

As discussed in Section 3 (County Profile), areas targeted for future growth and development have been
identified across Morris County. The New Jersey Water Supply Plan indicates seasonal outdoor water use is
rising and is attributable to continued suburbanization and increases in residential and commercial lawn and
landscape maintenance. Changes in water demands by commercial/industrial users will depend on future
development of this water type use and how effectively efficiency techniques are implemented (NJDEP 2017).

Projected Changes in Population

Potable water use is the second largest water use sector and largest consumptive use in New Jersey. As such,
population projections, per capital water use and percent non-residential water use by water system are important
factors to consider when assessing future water needs. NJDEP assessed future water needs for public water
systems factoring in future projected population growth for each municipality. The analysis suggests an
additional 32 million gallons per day (mgd) (over 2015 rates) will be needed by 2020 to meet the anticipated
growth in potable demand, 68 mgd by 2025, 103 mgd by 2030, 134 mgd by 2035, and 164 mgd by 2040 (NJDEP
2017).

In 2017, the Morris County Strategic Plan Steering Committee reviewed population trends for their community.
Morris County’s population is projected to continue to increase. The County will need to consider how their
demands and the demands of neighboring communities are growing to account for trends that may impact shared
water sources, where and if applicable.

Climate Change

As discussed above, most studies project that the State of New Jersey will see an increase in average annual
temperatures. Additionally, the State is projected to experience more frequency droughts which may affect the
availability of water supplies, primarily placing an increased stress on the population and their available potable
water. Agricultural needs may increase if the climate grows warmer but may decrease if more efficient irrigation
techniques are adopted broadly or if precipitation increases. A decrease in water supply, or increase in water
supply demand, may increase the County’s vulnerability to structural fire and wildfire events. Critical
water-related service sectors may need to adjust management practices and actively manage resources to
accommodate for future changes.

Vulnerability Change Since the 2015 HMP

Overall, the entire County remains vulnerable to droughts. Statewide total water withdrawals, excluding power
generation, have decreased from 1990 to 2015 due to reduced demands in the commercial/industrial/mining
sectors. However, potable water withdrawal and demand continues to increase as population increases (NJDEP
2017). In terms of the agricultural industry, from 2012 to 2017, there was a 14.2% increase in number of farms
(366 farms to 418 farms), and a 0.38% increase in land in farms (14,458 acres to 14,514 acres) in Morris County.
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This may suggest an increase in water withdrawals, typically with peaks in the summer months, for traditional
agricultural uses like irrigation of crops, plants and animals as well as other horticultural uses.
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